Background: The normal hematological values in newborns differ significantly from those of infants, older children and adults. In our observation, the values of the newborn babies vary according to the gestational age. At birth the hemoglobin, hematocrit, mean corpuscular volume and mean corpuscular hemoglobin of term newborns are significantly higher than those of older infants and children, and in preterm newborns the differences are even more pronounced. The objective of this study is to evaluate the erythrocyte indices in preterm and term newborns at birth.
Introduction
The normal hematological values in newborns differ significantly from those of infants, older children and adult. Quantitative and qualitative differences are present at birth as a reflection of the developmental changes during fetal hematopoiesis. At birth the hemoglobin, hematocrit, RBC count, mean corpuscular volume and mean corpuscular hemoglobin of term newborns are significantly higher than those of older infants and children, and in preterm newborns the differences are even more pronounced 1 .
values reach approximately 12 g/dL, and by 30 weeks the hemoglobin concentrations is 13 to 14 g/dL. At term the average hemoglobin concentration is approximately 16 to 18 g/dL. Hematocrits increase from 30% to 40% during the second trimester and continue to increase over the latter part of the third trimester. Term hematocrits range from 50% to 63%, with some variability due to delayed clamping of the umbilical cord. Circulating RBC concentrations gradually increase during the second and third trimesters. At term, RBC concentrations range from 5.0 to 5.5 × 10 6 /ìL 2 .
The fetal Mean Corpuscular Volume (MCV), progressively decreases with advanced gestational age specially in second and third trimesters. MCV is greater than 180 fL in the embryo, falls to 130 to 140 fL by mid gestation, and decreases 105 to 115 fL by the end of pregnancy. MCV of preterm infants decline quickly after birth and the postpartum changes in MCV appear to be related to chronological age rather than post conceptional age. The fetal Mean Corpuscular Hemoglobin (MCH), progressively decreases during second and third trimesters from 40 ± 2 pg in 25 weeks of gestation to 36 ± 2 pg at 40 weeks of gestation. Mean Corpuscular Hemoglobin Concentration (MCHC) do not change appreciably with gestational age; it is approximately 34 ± 1 g/dL 3 and remains relatively constant from birth to adulthood. MCHC ranges between 31 to 34 g/dL during the newborn period. The Red cell Distribution Width (RDW) reflects the variation in RBC size. A more heterogeneous RBC population will be reflected by a larger RDW. Because immature cells are larger than older RBCs, an infant with active erythropoiesis will have an elevated RDW. The reference range for RDW is from 11% to 15% but varies with the instrument used 4 . In term infants, improved oxygenation after birth results in significantly decreased erythrocyte production, reflecting a natural adaptation to the extra-uterine environment.
Globally every year, an estimated 15 million babies are born preterm (before 37 completed weeks of gestation), and this number is rising 5 . In Bangladesh among all live births, 22.3% were delivered prior to 37 weeks of gestation (i.e. preterm) 6 . Preterm and small for gestational age (SGA) newborns are at risk of developing anaemia due to decreased intrauterine accretion of iron. Iron deûciency in infancy is associated with neurodevelopmental deûcits, delayed maturation of the auditory brainstem response and abnormalities of memory and behavior. Iron supplementation is required specially in preterm newborns. Therefore, the study was designed to evaluate the difference in cord blood erythrocyte indices between preterm and term newborns.
In Bangladesh there is scarcity of studies examining erythrocyte indices in newborns. So, purpose of this study was to evaluate erythrocyte indices in different subgroups of newborns. Information obtained from this study will help the clinicians and researchers future research work and management of newborns.
Method:
This study was carried out in the department of neonatology, BSMMU, Dhaka, Bangladesh over one year (May 2014 to April 2015). Total 86 newborns delivered normally or by cesarean section in BSMMU were selected into two groupsTerm newborns group (Gestational age  37 and d" 42 weeks) consisting 43 newborn and Preterm newborns group (Gestational age < 37 weeks) consisting 38 newborn Objective: The objective of the study was
• to measure the erythrocyte indices in preterm and term newborns at birth
• to compare the difference of erythrocyte indices between preterm and term newborns at birth to find out whether there is any significant difference.
Inclusion criteria: newborns delivered vaginally or by cesarean section in BSMMU were selected into two groups.
Exclusion criteria
Newborns with any major congenital anomaly, Severe perinatal complications or low APGAR scores (<7) within the first five minutes of birth, Large for gestational age (birth weight > 90 th percentile), Multiple births, Baby of Rh-negative mother were excluded.
Study Procedure:
After getting the Institutional Review Board Clearance (IRB), written consent was taken from the parents/ legal guardians of newborns before enrollment of their babies in the study. After enrollment details of maternal and perinatal information were collected from maternal medical records and history taking. All newborns were examined in the first day of life. Gestational age was determined as completed weeks and assessed by last menstrual period (LMP), ultrasound and new Ballard scoring system.
W eights of newborns were taken by digital weighing machine (SALTER digital weighing machine) with an error of ±5 gm. Length was measured by infanto-meter; occipital frontal circumference (OFC) was measured by nonstretching measuring tape. Anthropometric values were plotted on the growth chart. All informations were recorded for each newborn with a predesigned questionnaire. The newborns were divided into two groups-term newborns group and preterm newborns group.
Two (2) ml blood was collected from umbilical cord by 5ml disposable syringe immediately after birth in operation theater room or labor room of Obstetrics & Gynaecology department of BSMMU. After collection, cord blood was sent in an EDTA containing tube to clinical pathology department of BSMMU within 30 minutes for examination of erythrocyte indices: hemoglobin (Hb), hematocrit (Hct), red blood cell (RBC) count, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), m ean corpuscular hem oglobin concentration (MCHC), red cell distribution width (RDW). Parameters were assessed by using fully automated blood cell counter (SYSMEX 4000i) and then checked manually by qualified senior clinical pathologist.
Data were stored and analyzed with standard computer software (SPSS 15). Student's t-test were done according to the nature of the data. Probability value of < 0.05 was considered statistically significant.
Results
Over a 12 months period of study, total 86 newborns were enrolled for this study; 48 were term newborns and 38 were preterm newborns. Among the newborns male were 40 and female were 46. Male to female ratio was 1:1.15 
Discussion
The normal hematological values in newborns differ significantly from those of infants and older children. At birth, the hemoglobin, hematocrit, RBC count, mean corpuscular volume and mean corpuscular hemoglobin of term newborns are significantly different from those of infant or older children, and in preterm newborns the differences are even more pronounced 9 . Erythrocyte indices also significantly differ in term and preterm newborns.
In this study, we observed that hemoglobin and hematocrit values of term newborns were significantly higher than preterm newborns (p<0.05). We also found MCH values of preterm newborns were significantly higher than term newborns (p<0.05). Findings of this study are consistent with the findings of previous study done by Nunes et al, 2010 7 . They also found that preterm newborns presented the higher mean value for MCH 7 .
In our study MCV, MCHC and RDW of preterm newborns were also higher than term newborns but these difference were not statistically significant (p>0.05). We also found RBC count higher in term newborns than preterm newborns but it was statistically not significant (p>0.05). Another study done by Noguera et al in Rosario, Argentina showed mean values of RBC count were higher in term newborns than that of preterm newborns. They also found preterm newborns showed higher mean value of MCV, MCH than term baby 8 . That is also consistent with our findings. Inspite of higher MCV and MCH values in preterm, the lower hemoglobin and haematocrit values in preterm newborns might be due to lower RBC count. These characteristics of preterm newborns are related to physiologic immaturity of the erythropoietic system.
In the present study, we evaluated another parameter red cell distribution width (RDW), which was not evaluated in most of other studies. We found, mean RDW was higher in preterm newborns than term newborns 18.58±2.21 gm/dl and 18.18±2.18 gm/dl respectively ; although this difference was not statistically significant (p>0.05) but it was consistent with other study 7 .
We compared our findings with term newborns as a reference standard (Table-1 ) and also, to those obtained in others studies that had evaluated hematological parameters in cord blood. We also observed that our hemoglobin values were similar with those usually used as reference standards in neonatology 2 .
Our results regarding MCV values were higher to those reported in some study 7 , and lower than those observed by others 8 .
Probable explanation for the observed differences may due to timing of umbilical cord clamping after birth, which could affect the RBC parameters of neonates 9 . Another explanation may be that compared with others study population groups were of different ethnic background.
Conclusion
This study concluded that erythrocyte indices of all newborns are not same; these differ according to gestational age. The difference of Hb, Hct, MCH are significant in preterm and term newborn. These informations may help the neonatologists to make a pre-emptive plan for managing preterm babies for anaemia and other haematological problems.
